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5a. 5b :18ft 



(2) 

1 

imm 1 1 v— f afxtfnxziifz i — ir^r 

imm2} m&^mizxtu— f*fx<Mmm> io 

*t& i t s-^isfc-rsifs^ i smotfxis—mm. 

mi t -thm<® 1-3 crmivbHzmwtfx 

a. 20 

mwmzm wmzm&zif Liz$mxsm*& z t 

&0#a£l£tt. 30 

a. 

*J*5:< i:t> C02 . N2 KtfHe&fttrfl&tf* 
Tfc->T. MH.OH2 O<9#;*.#E#0. 0 5Torr 

[ft««9] man. ^TMmmztifzt££i>-- 40 

mm 1 mmxu-vmm. 

imm. 1 0 1 v— yftwi^-f^jis 

z(?>\s— f tfxws&mz x si— wxamsmm 
xmm^mzx *)~%M]zj±w&Lt:&izifxmt®*) 
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2 

ifE&<o#xi^-ift§a. 

F#xfcastt6*rf>tf)i'-if #xa&*afc . 
£«>^— r^xasi^afcj: 0 5"<rtiswf 

tixrtwmftwtix&imfmtft 0 m&mt 
zfattzz t tmtt^imm 1 wmnxv-^m 
a. 

[it^si2] vm^mt.v-^fsxwm-mii. 

-f6c:fc£^fc^Sfir*flio£/yii usa^x 
i^-i^a. 

[?fcfJOpiW$:ii<PJ] 
[0001 3 

imm±.mmmi ^mmt. v-vifxwmth 
ttmmsrcoimizitiixi'—fmmmint&tfxis 
-*f$mtzmt&. 

[0002] 

immtem mmmstfxv-JF&wzh^x^ 

8Mfttz&iS.ZtUzi'-^*>Wtz. c 

02 . N2 ATfHe£-&ttiB&tfXl8.ft<r)ls-y c #X£ 
60~6 5TorreS<0£aT'SA-rStftfcr. Sil 

mmwzmjRt%~>x^i>. z<r>®£. ms«s^(c 
xnm®z#^v-*ffttm!k?hl><r>Xb*). %<nv 

[0003] 

tztfxu— mmnt. Tmnxs—ftixo-^vim. 

m3X-<r)l&MlzjiilXtimi-ZZktz%&. MMMz 

co2 *»'coto2 iztiMzti&b^omg&mi 

w t fc^rl. P—T Xxem&fift *>ti%^$&\Z 
[0004] *$mii±3m®lz&X-X%2tvfzl><7)X' 

W&thztizbh. 

[0 00 5] 

znu-vi-vyjwcou-^tfxzmmzit&iz 



(3) 

3 

[0006] m®m.^&££& v-^xaymam 
ai v±fce>®mi~Bst?>m8.k lx *>&u mm 

2) . 

[ooo7] tmmtimth m&mmttitiifs. 

klXbfk^ (M^«3) . 
[0008] ±Mcr>± 3*«-«tJ«fcfcvvc. mSMM 

4) . 

[0009] mmmi. BmrnfuzBtfLZtuzmmi. 
[0010] V"-r*-r vArte. v-iftfx^H^* 

6) . 

toon] mim^mziihv-^xam^m 
t:sb<r)#mmmrti±.x. mm**8i*. v— 9 
im&ftmmx OTa&ofiscESt s £ t & 

(IS£IR7) . 

[0012] mLV~W"t tmxztih \s-*f 30 

ijX\±. ^<ttC02 . N2 &VHeil5tS&&# 
XTt>->X. ftI.OH2 O<7)fiX%m&0. 0 5Tor 

rmtKhs.oizm&thzttfxzh (mm 

8) . 

[0013] mESBgti. ^Xtamm^tv^mizu 

— f rvywizgAZtiz fecot lx «> &u (mm 

9) . 

[0014] nEl/- iff-^v if *"x^SfS¥ 

^^l^—f^xgai*gfc:«t6V-if^XiOSiaMm 40 
fciJ^TmEl^-iff-^ ^N'rt{c«j«KrV-1f Xfx^T9f 

(c. £<^£W-iff-A>yAflWU-1f#;*?rl'-1f# 
^HfStJ: 0 -jmOlMR LlZ.Wzi}x8 tW •) 

(ff^JBlO) . 

[00 1 5] m^U-iF^y^(7)U-^X 

fkt . icou— f xxwmmz <t 0 1— -if y*ft 
tzmt%]s-v#xzv^m£LKffl^im£m? 50 
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^f&t£mihmis.t?&zki>TZ& mmi 
1) . 

[0016] B5IBS0ffll#g»i. mfai'-iftfxiSMfg 
tiS^-ifXfxwSt^rfmtiJ^T. l^-iff-py 

«D9rri.ii«fcLTt.^(ii*ai2) . 

[0017] 

im ] 1 isaosiK-m . v- \z 

v-v/ixim&znxv-vKifimL-th. zcoio 
zwm&ffbii&t. is—ftfxMmztixu-^ft 

tiKimtfimoj: 0 iz#mztiKi/—ftfxz7t<?>tf 
xtitftizmtx 0 \zm < u-^oiijco&rmm 

tft\%miZtiZXolz%&. 

[0018] mm2§dmnmmT\t. m&^mziz 
\s-v#x<msim&*^v^ixfsm$m i . &m 

&x *)±fiL<rtmizmmztihfrt>. wm^mm^w, 
aow-if^xfcj: d imztixmmm&m&i$ti& 

0tiZ%h. 

[ooi9] ft£JH3iE»<o§£ffi-ett. m&tfm&n. 
tz£ ijtm^tixfmmifim^tiixo 

[0020] mm4ss&c^mxit. nmt lx. & 

U-if^xtffc^^ii-S^^iRiRi-aiai&^ifcS 
C:<OSIEtJ;OW-if^x*^7|c^S«?»PS0^H 

[0021] m&sw80m.x\t. tma. mm 
ttnm&v&wmti <9®js.2tixu-?#xtn 
®mm&±z w-if3fc<9»£fc8^ts 

tfxmnm&tW±tmmriih»bt>ti& i 3 lz% 

\fLmz>&o£?£&. 

[0022] mmem&m&xte. u-^tfxnm 



5 

fmz&ittimzxmizffikTZ zxo iz%& . 
[oo23] stmmsmosmTii. v 

o&^^mfc 9TSW><ag. owwsv— fax 

[oo24] m^mssmmftai. v-^axito, 

02 „ N2 AVHe$:istsM&tfXTi>Z>frt>^ tkMiZ 
tfl*C02 <0-&#COi:O2 tzftmztiz Xdtt 

TC02 fcHS*i-SJ:3fc:$:£. J^V'-lftfx 
4»OH2 O<9#xME#0. 0 5To r r&.TtzWt.feZ 
tut^tcti. *?>H2 o#. coa>£co2 *n*kt 

x. xfehtiv— f&jitm^tihimcrMzmf uz 
[0025] mt%9smmsxit. mww&x& 

[0026] fS*« 1 0£«<^|S-C(±. sawfau:. 

w— f axws&mz x s faxcommumtza 

{ztfx&tW*) tffthtitiW&lzii , f# 

x+o;«fxj£#tf> a ^LW#^mi 
a. imnxoizmzwzmmi'-'fxxtitm* 

tvnv—fijxk V—^ijxWto&fl&zX 9-S£4JiLt 

[0027] mm 1 1 tatoaarat. trnzmt* 

v-4ftixwg&mzx s v- #x<r)wmwmtzt5 
wc. u~ri-*y'Wtzmm:\'— ftfxim%m.m 
tiszittzm&xiiiwgmvniitmzfTo . z<nxo%w. 

#m#x#mmz£ *)7&>xxj$tfrtzm2ti&x o 

tfx^nfix&ftcooiiimL^t^nzft^titfx 
mMztihXoiz%&. mwtmi. zamza^x 
u—f^v yrtft<r)\,-*Mx* v-^axmrn^mz 
x *)mm&®ftw#xm tm dime £?r3 x o 
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»sa^wm\smc% hXo fc&s . 

[0028] DM 1 2iB©^aT-{±. U-Tf^r > 
^ WN'rtOEEftffFfclEtT^'fkLT Lit 3«#&< 

-f # x i: to^FStts^atis z k tea Lfc tfx 
io <mj&s&.Zymizmmx'$hXoiz%i>. 

[0029] 

[fas^i or. ^m^mstffxu—mmizmL 

1 l»BiWcov»TH 1 . H2 SrtH&L&a^ftW 
yux. T/PS-^S-fc*) 09$MNU)lrtlcUt. MB 

«c3a3&sm5eWROfttt^>ii. rtl»SjB2fflt«. 
±BSiiPa5«-$rfflJii-S J: o iz LX¥fflJ&>&2 <rM 

a. 3biat:0f^^-/rwi!tmSfa4*W2.fi!jSi: 

3 b c^T® +*&W±{£ffi!<0;&Scmffl«« 5 b*«^{tJ?> 
ilXa*). Ztit>m&5a. 5b^fcUi3tS[®g6*>/?, 

^^ssffiAWx^r a t-ftLxmaztizm 

[0030] 1 wft&sm 2 

30 C02 . N2 RVHeZ'kttW&tfXfS.ftcrH'- 

if^X*«. 6 0-6 5 To r rW£<0]±jjX-mX2tlX 
^&.n&EMlto<r)T&iZit, V— fUfXiX&Alj 

fotzmiz-£hti#><?)mm8 (^ffiz'^owkz® 
[0031] ^<oj: a %tti&n#x)s-iFmmiz&^x 

li. tS5a. 5biat:3!gB£«S63&»^^«[SE* i 
fflSn?nS t . * 1 «ilfl*3 aatfm2coM««s3 b 
40 ^LTft^S4t^i£2iJc«*543e$^J:at^ 

[0032] i^-iff-^y^rtou— r^rxco 
x\ itcm?.mx'<7>ttm£mtxtiM2ttf:u-- fax 

ZjantiXfmizWtX d iz®< WB**i.T^6 . 
50 [0033] U-f ax*<T)C 02 CO-^ 
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C02 -»CO+ 1/2- 02 ( 1 ) 

if^xtiOMHSnsUWKl Hi. »f«fc^MB§nfc 
±S ( 1 ) 

CO+ 1/2- 02 —C02 (2) 

t «t 0 ^>#Ajfcft-C&£ c 02 fcH^- «fc 3tc«< i>co 

#x+tf>C02 (Kt»* J «iH-SWBi*^JjhS*ii.«k3fc: 

[0034] zoms. imsmi ui. mw&tzm 

1BXSMLt:Vmb%^Xi5*). ZtHzX*)U— f1-v 

y*7 mzmtt v-wxb<r>&mm&±* < % 

[ 0 0 3 5 ] ±m tti^m/ummgnzituf. v-y 

m&^-*#x<nm&8:W&b't:Wiv&£miJ s %^ 
mmmmz^x. v-^ax^coi fowmm. 

£9* 9J^»figfc:^»t£>ivC. JttSWjaK^v^ 
-1f^Xf:g»rSJ:dt2|iJ£$iiTUS*^. ««1 
1 fci Stt^fftfla^SiiS b ^om&ffh *) . 

tut* ^Ltiu-^ta^n^timfs^mmst 
n&xottz. tti. ami in. msmnz&&2 
ftfcmM&mmmizx x v-wx t <vmmm 

tf±Z<%&3;otzmj$.ZtiX^Zfrt>. C02 jfcftco 

[00 3 6] m*iz. ®2wt. *$mtmzx&tfAv 
— mmtzt5Viis~ fmij<7>m^itb. hbsei i# 
m^tix\.^mmiiLiz£z#xi'--f3m<?>im 

U-^tfxcoW&Z ?t 0 £ fc & < LfctS* 

u^vmtx^^zntx. *mmco&&iz 

li. HCmm&Tnu-V tftt^TBtfbKK . L 
[00 37] ft. fiHKl lfc-^ftSTrt'S^JdtfHi. 

[0 0 38] it. *%BB^Ig2IUS0l|^-t03<Oj: 
pfc, ftHSU l«H9fc£;h.fcifflH-4l:-*«l 2 
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mi 2tzx *)tmi 1 5:. imtffibtix^&tmtz 
a^xismtm&tLxi>&\.\ ft. @3Ci>wc 

[0039] r<oi 3 imfcLi&mimzSLiMf . * 
«ei 1 (&&Tfr$.-Hm) mtzmimtm 

[0040] a4~H8 \z\i&mfrmmm#*z 
iixm. aTztuz^xmmimmtm^ 
ftcoxmw-rz. m*>. *n»0«i. v-r+tvKi 

m\s-?tfA#£*ftifi£ttiX^&%itlz*tfbLt: 
i>C0X'i>&. It*). V-*fHX (C02 . N2 &VH 
e«SM^) fc*JLT. CO. H2 . H2 0&fcV)# 

xSrSftrf-SJ©^*>o. tfc. H2 o«. i^— ir*.* 
yA7wrta j ^^a«iS9*t'fc:ia*LTv>6^. « 

SWt^ftlL^<Tt>a = PPPm (l/10Torr* 

20 w&tev-vii'xtyiiztttiht.^omfflfih 

[004 1 ] zzx. mmi nmn^nx^^^m 
ff>mmmz^x%m-t& t . u-^r arx^c 02 

li. JWfc:#v^fiiB ( 1 ) wSKS«oi3fcriM!?$ns 
ff^LfciotV-lfai^^Ti-Sftt:. CO 

o^oi^-ifaj^. C02 ai^c onfflg&wtisi&m 

30 (fflU «*E1 l»iitft*>ivO*5:W . 

[0042] ^<0«J:dfcCO2 &t^CO<7)aJS*Wt 

hmmt. v-4fux*iizm olfiis&ixhi&bX'h 

it 0 > (H.Hokazono and M.Obara.Appl.Phy 
s.Lett. 57(1), 2 July 1990/1990 African Institute o 
f Physcis) iZi>^tlX\^lXo^ 

CO+H2 O— C02 +H2 (3) 

t^d*m$&mU£lZ£'>XC02 tffi£.ZtlZtl#> 

x*hh. 

[0043] t z?>i>K is— f#x*tzm oimm 

40 iKiKSqtf $M (R.L.Taylor and S.B 

ittemn.RevieNsof ■odern Physics, Vol. 41 No.l, Ja 

' n. 1969) iC^tlX^t X 0 l>-*f±.m& ( 0 0 
1) £*IftU Tm. (100) <D»E-KfccMj 

[0044] 08fcli. C02 ff>%mm&-%.btot: 

®mmxco. H2 owmizm-hv-^ii. %mk 
<oco2 atxcoiis<^^0i&s^'„ c:?)Wra. 7c 
^coi^-if^xS^ttli. 
50 C02 /CO/N2 /He = 8/0/60/32 (%) 
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•cb&tf. z.<r>o*><r>c.o2 ft/jtoy-^tf ( 1 ) cdkjs 

IC S H2 0«gafiSVtf&&HifC02 »g*«s<*l.fc 
0)?f> 0 . -TfUJ ( 2 ) ORJSsSfcJ: 0 C 02 *q?£S 

[0045] La»L&#s>. i/— raj^jii. H2 o«g 

#0. 0 2Tor rSSO*t©*-C«. SSH2 Offlg 
li. fraL^ioKW— F#x*fc:H2 03&«ISS13Ltt: 10 

[0 04 6] &±m?z^ \s-<f1}X*vm2 Oj&g 

fc. ±EH2 ommi. tfxMETO. 0 1-0. 05 
Torr ( 1 00~700ppm) t*chf$mz#$f^ 

[ 0 0 4 7 ] ifc . C OtfX%£ &mn Lfti§£fcUi. 
( 2 ) 9£^#BW*$ii6fc*>C02 fflgtt* 

8#«Mt?>*§£fc:{i. @5fc*-TigM££ 20 

[0 04 8] L*»LT:*3afc0reJJ. »AU-1f#X 
(C02 . N2 &tfHe£-£trS£-#X) fci>{fSH2 
O?)#X#£E#0. 0 5TorrJaTt=3:SJ:^t:L3t 
04 t^T J: 5 fcW—ff-* >A 7 I*l(a8*#3 

fcLrwfbktri 3 2rffigLfc^fct^asr^rrs. £ 30 
[0049] ±MLtz^mm<mwL^iMi. msm 

l»W!fcH*fc. tm£.#->X\s— ¥ifx*<7)C02 

<D*§&. fl«813<0flliSSIg'?fc«.T^5^fc:(ii»*^ 
*Wia^fcttJ&T3>£j5£fc#tf>H2 0£W-1f#X 40 
IWJSB^QfcHlWdnfRtttiT. H2 Ofcu—W 
[ 0 0 5 0 ] 06 fctt, 2j^tfe0Sf3Di 3 fcfltlSL*:^ 

2 mfcom&^ftste^'?. z^met^n. H2 
ooaseHftfr < c 02 <7>wmi.-%.Tb o . 1 

l*f|?iB (2) <0Ri5ietJ:-?-CCO2 &?f£LT»& 
K8Stt(0. 0 1-0. 0 5Torr) fcMiTit* 50 
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[0051] d*ifc*tLT. JJELfc*ftli0!?)fliJ£t 

-f#Xtp(Om Om&tmg. ( 0 . 0 5To r r ) BLh 
£\ ±fB«*«l 3li. W-if^XOa^g»+fctJtt 

[0052] ztihcm^ xmmtzztiK. mm 

JlttWfcti. H5fc*^IW8S*wJ:at:. *^Sfe^W 
fii&fcifUf. ScW^S***^ OB$0£ISSL*:ii$j5T 

^f* tflJD iff ->T i,^<SW*»*5:V^ fc Ziprthn 

[0053] ft. JJBjHWrCtt. «*«13Sr. 

•r^co«^i*fc:tJtt&sa«S8 fcft«^4 fcw 

H«BfLfc#» 8fcSaft&9fc&ja»8fc<0lSL AiHi 

[0054] m9£\±*m<?)&4mM&7fiZtixt3 

0. «TCitt^^Tm^3ldtMi:^SS^» 

w^-s. «fmt^t. v-ir^xMs^ai4ti. v- 
■f^yt^inv-^x^iwmi 5^atri» 
9i-r*fc«>«tfa&K>r 1 6 fc . *rafrw—«f < c 

02/N2 /He=8/60/32 (%) ) «|2fl 

#17 tti^-if « tffi*&-rs7tif>o^ 

XsJfyci 8fcK:J:0fil*5ixTV^. MWP&k LT 
««MI»1 9(i. ±£®l«at#l 5RV&2Wm 

n^<rfflmv-^ijx<nmkmf\ziixftimwt$ 

@K19K:«. ^-if^>-^*7rt<DEE*^«i*rrSJt 

TtJO. $fl«HI»19(4. SSW-f y^-6a<0H 

[0055] £<0i§£, tt$ 1 1 fctt, I/— 
7rt^X^<?D3^, C02 . CO. H2 0%Z<V/f 

x**Mttimifit>i>#~ *mm&>£oizimi i 



1 1 

t. bhns&v— fnxim&i iawi»Lfc*frT 

TnU (2) &C02 coB4*^f*)iiS>I 

3&^J:5CLT. ftBU 1 tf>i»*#X 

fc fc«fc 9 . U~f #x«i££££;*-£S - 1 3&»>-if as 

[ 0 0 5 6 ] *ftSi0fCli. V-*MXW& 

££3-frSfctf>fc. ®mmi9izlL-?Xi:xrtz&*h 

id^w— r^sesiffli^ff^flidcfc^oTv^. bp 
rtov~if#x£ii£3i£ u *<D&msasfs#«sa 

LfcfcfcfcJSlMBU 5S-fflS-r5f:*tSB2S«# 
i7£gfBSrt-Sc:fcfc,koT. ^fx^y<.i8rt<^r» 

*->fe^ 9W-^-YW«7rtlCU— ftfXtf 
JJ^iSteSft*:^) T. SB21B8#1 7£IHS-fS 
.rfcfciOtfxStflJO&ffrHr?. itfUo&tfxtf 
tflJDtffffcft*:^ M*£l ltli. V-Vtfx*a> 

*i£fcy>. iff-vw<7rt<o^rxfflj«i, ^x^y 

[00 57] $M9HII&19«. mi«BE#15 

&tf£S2SJa#l 7^0r©SNS^oiSJirf-SJ:fcfcJ:o 
t. *ff-^y^7rt<o0f^*£Ui^v—r^x^» 

#x£4^fc«*Lfc4fc®fc&6fc*fc:. U-Hff-rV 

S. <r<DSL MM9B19I*. mi«a#i5a^2 
1 7 £ PBS LTtfxtl t«J 9 £ff 3 itfrCfc 0 . 

[0 0 58] ft. iJEHteWfcisv^T. ±j*L?tJ:d^: 
I'-iftfXfflftiglWcfUT. SHUHIK 1 9tci DOT 
fcjfc'CfcJdfcl'— f#xg&8]»S:fT oWiSLt IX i> 

&^t>e>-ej>D. wr. ztuz^xmmit:mb2k 

[0059] m£#yr 1 6 nwmmxmimmxi 
5*ffifict&ztizx->x. v-Jf+^yKitrnv- 

izmmss&i5t:wwtz>t*zz. ®2®&#i7$- 

HJJrTS^ttio-c. tfxXyiiaftoSffiZi— 
■f f-r w<7 rt* J 0rSE* fc =5rofci$£-C. IS 2««&# 
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£. «SX>f a$*>ZltXftm2ffl4X'U-V : 

trxztmzith. 

[ 0 0 6 0 ] .r ODJ: d 3rJScS#fi*>*i.£ t . I'-lFtfX 
*<0CO2 Wffiai ( 1 ) <0RK^tfi!-5T^»?$iiSt 

^Xj&sfflS-rS>IticJ:^"C««Sl ltfJigftSfiS. £ 
M81 1#. ##2*lfc#X|£# (CO. 02 
) £m£ ( 2 ) <7)%S&££fe^XC02 lzm.-f£ diz 
zntZimi 4fc{i. l^-iftfx+otfxjfc 
10 ^^ft^LWMtSfc^fctfxtfiR^itSJ: 

[0061] ^l««#15&^2«a#l 

.TOfcfc:. m®8#l 5StfSi2 
®a#17^B®LT^XSt«J0Srff3. 

Si3t:=SrS^. -e<^)«^^xi:aw^4-Cft«R 
20 S t ^X j&q^S iolZftL SIX V- 
if f-^r w < 7 rt<9]^-if #xfflj£<7>^ft:£ ^ISWtjqiSJ 

[ 0 0 6 2 ] m . -tJEOJ: d 1 1 izu—fifxt: 

mt:i£tsztiz%&. m*>. mmm#i stm^xv 
y/*7 twu—iFtfx&mgxyy 1 e 1 1 *) 
k^i&l. z?mz.miwmi 5^hi:tsb2«k 

#l7£IH<.rfct:J:D. tfxtfyKi 8rt<^R»5:l^ 
30 — r#X£^-if?-^yA7rtfc:SJ&"r&. itLtJ5t 

®2«fiBE#17SrKtT^XStfl)0S:ffa. £<D$ 
JrJBS^I^^Wi. V— f^WN'7rt<0ffi* 
^SJJLhfiTS«:^*fc:-fl.fc. &BS1 lfc« 
*§ix^^X3&«^LTt*d^«>. W-f^xfcjWK 
1 1 fci^$<x^^xt^>^1it®&««i/tTU-if^x 

wCte. «0»Hl»19t:J:>). V— T^yA7rt^)E 
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ABSTRACT: 



PURPOSE: To obtain a stable laser output for a long time from a 
gas laser 

device having a simple constitution. 

CONSTITUTION: A gas laser device is constituted in such a way 
that a 

discharging space 4 exists between a dielectric body 3a provided 
on an external 

wind tunnel 1 side and another dielectric body 3b provided on an 
internal wind 

tunnel 2 side and discharging electrodes 5a and 5b are fitted to 
both sides of 

the space 4. In a laser chamber 7 formed between the wind 
tunnels 1 and 2, a 

laser gas composed of a mixed gas containing CO<SB>2</SB>, 
N<SB>2</SB>, and He 

is enclosed under a prescribed pressure. An air blower 8 for 
circulating a 

laser gas in the direction A and heat exchanger 9 which cools the 
laser gas 

flowing out from the space 4 are arranged below the wind tunnel 1. 
In 

addition, a catalyst 11 c omposed of a platinum-aluminum catalyst is 
set on the 

downstream side of the space and on the upstream side of the 
hecrt^ exchanger 9 

on the circulating route of the laser gas in the chamber 7. 
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